Cerebellar macroneurons in microexplant cell culture. Postsynaptic amino acid pharmacology.
Cerebellar neurons derived from 17- to 19-day-old fetal rats have been grown in a monolayer in microexplant cell culture, and intracellular recording coupled with iontophoresis of amino acid neurotransmitters has been employed to characterize their amino acid chemosensitivity. Although these cultures contain at least 3 different neuronal cell types, intracellular recordings were obtained from large neurons (diameter greater than 15 microns) with 1-5 dendritic shafts and fine dendritic arborizations and which could, on morphological grounds, be identified as Purkinje cells. All neurons with resting membrane potentials greater than 25 mV and with action potentials evoked by intracellular stimulation, responded to iontophoretically applied glutamate and GABA. There was essentially no chemosensitivity to glycine, beta-alanine or taurine. Aspartate application evoked only small responses at high iontophoretic currents. GABA reversibly increased membrane conductance and produced hyperpolarization at resting membrane potential with reversal potentials between -50 and -40 mV (5-10 mV more negative than resting membrane potential). Glutamate reversibly increased membrane conductance and produced depolarizing responses with extrapolated reversal potentials between 0 and -10 mV. Aspartate augmented glutamate responses at low iontophoretic currents which did not directly alter membrane potential or conductance. Thus Purkinje cells grown in the absence of parallel fiber and climbing fiber input develop autonomous neuropharmacologic specificity similar to that of Purkinje cells in vivo.